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USB Power-Distribution Switches

Features

Wide Supply Voltage Range: 2.5V to 5.5V
Compliant to USB Specifications
Current-Limit and Short-Circuit Protections
Enable Active Low/High

Typical Rdson 70mQ (SOT-23-5L)
Thermal Shutdown Protection

Current Limiting Protection

Hot Plug-In Application(Soft start)
Guaranteed 2A continuous load current
Open Drain Fault Flag Output

Reverse Current Flow Blocking (no body diode)
RoHS and Halogen free compliance

General Description

the local USB controller.

Additional features include soft-start to limit
the inrush current during plug-in, thermal
shutdown

to prevent catastrophic switch failure from
high-current loads, under voltage lockout
(UVLO) to

ensure that the device remains off unless
there is a valid input voltage present. The
maximum

current is limited to typically 3.0A in dual ports
in accordance with the USB power
requirement. The

App"cations low quiescent current as 35uA makes this

o USB Ports dEVI-Ce ideal for portable battery operated
equipment.

e Notebook and Desktop Computers

e High-Side Power Protection Switchs

e Consumer Electronics

e Telecom Systems VOUT 1 [] []5 VIN

e Digital TV GND 2 [T

e USB Device Power Switch

e Motherboard USB Power Switch ocB 3 [T [ T14EN  Marking:L1A2

SOT-23-5

Pin Configurations

Pin Number | Pin Name Pin Function

1 VOUT Output Voltage Pin. The output voltage follows the input voltage. When ENB
is high or EN is low, the output voltage is discharged by an internal resistor.

2 GND Ground.

3 OCB Fault Indication Pin. This pin goes low when a current limit or an
over-temperature condition is detected after a 12ms deglitch time.

4 EN Enable Input. Pulling this pin to high will enable the device and pulling this pin
to low will disable device. The EN pin cannot be left floating.

5 VIN Power Supply Input. Connect this pin to external DC supply.
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Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
VIN Continuous input voltage range -0.3 6.5
VOUT Output voltage range -0.3 6.5
EN EN pin voltage range -0.3 6.5 Vv
VCOB VCOB pin voltage range -0.3 6.5
ESD HBM Human Body ESD Protection 2000
ESD MM Machine Model ESD Protection 200
Temperature Junction Temperature , TJ -40 125 o
P Storage, Tstg -65 150
Bua Thermal Resistance from Junction to ambient 250 oW
Buc Thermal Resistance from Junction to case 130
BLOCK DIAGRAM
VIN [} A'AY lE 1 VOUT
Short: Cn‘rcult
UVLO %Lanr-lgpe pe— Protection
Limit
¢ 1
- Gate Driver and b ocB
Control Logic
’ H% |
T_l_—cj GND
oTP i
Typical Application Circuit
USB Port
3.3V 5V
OT VIN VOUT C _L C VBUS
IN BYP OUT
%50»«1 mFl 01,,1FI150L1FI —E"
USB ocs _—{GND
Controller EN/ENB =
f GND
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USB Power-Distribution Switches

Electrical Characteristics
(VIN=5V, CIN=1uF, COUT=10uF per channel, TA= 25°C, unless otherwise specified)

PARAMETER SYMBOL TE.S.T MIN | TYP | MAX | UNIT
Conditions
Supply Voltage VIN 25 -- 55 \%
Output current IOUT 0 2 - A
Under Voltage Lockout VuvLo VIN Increase 1.7 2.1 2.4 \%
Under Voltage Hysteresis VIN Decrease -- 100 -- mV
Input Leakage Current ILEak Disabled, OUT grounded - 0.1 1 UuA
Output Leakage Current Disabled, RLOAD=0Q -- 0.5 1 UA
Reverse Leakage Current IREV Disabled, VIN= 0V, VOUT= 5V -- 0.1 1 uA
Switch On Resistance Roson VIN=5.0V, IOUT=0.5A -- 60 75 mQ
Supply Current la Switch On, VOUT = OPEN -- 35 55 uA
IsHDN Switch Off, VOUT = OPEN -- 0.1 1 UA
ViL Low Voltage -- - 0.7 \%
EN Threshold VIH High Voltage 1.3 - - Y
EN Input Current IsiNk VEN From 0V to 5V - 0.01 - UA
Current Limit LT VIN= 5V, VOUT= 4.5V, 22 3.0 3.8 A
-40°C = Ta<85TC
Short Circuit Fold back \ W 4 VOUT=0V,Measured prior to 3 1.2 3 A
Current the thermal shutdown
Output Turn-on Rise Time VIN=5.0V, CL=1 F, Rload=5Q,
& VOUT Rise From 10% to 90% B 3.0 a mS
Output Turn-on Delay Time CL=1uF, Rload=10Q,
ToOV 1 £ 10% to VOUT 10% e e
Output Turn-off Fall Time Te CL=1uF, Rload=10Q, 3 20 B uS
VOUT Fall From 90% to 10%
Output Turn-off Delay Time CL=1uF, Rload=10Q,
’ ToOD | £ 90% to VOUT 90% e e
Reverse Current Limit VIN= 5V, VOUT= 4.5V, - 500 -
[RLIMIT _40°C < Ta<85C mA
Reverse Over Voltage Protect | VVRovP Vout - VIN -- 150 - mV
Reverse Protect Delay Time TrD -- 5 - mS
OCB Output Resistance RocB Isink=TmA -- 20 40 Q
Output Shutdown Discharge Disabled 3 100 150 O
Resistance
Thermal Shutdown Threshold TsD Enabled -- 150 - C
Thermal Shutdown Hysteresis | THys Vout = 0V -- 20 - T

Note: 1. Test condition: the device is mounted on FR-4 substrate PC board, with minimum recommended pad layout.
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Function Description

VIN Under-Voltage Lockout (UVLO)

power switches have a built-inunder-voltage lockout circuit to keep the output shutting off until internal
circuitry is operating properly. The UVLO circuit has hysteresis and a de-glitch feature so that it will
typically ignore undershoot transients on the input. When input voltage exceeds the UVLO threshold, the
output voltage starts a soft-start to reduce the inrush current.

Power Switch

The power switch is an N-channel MOSFET with a low RDS(ON). The internal power MOSFET does not
have the body diode. When IC is off, the MOSFET prevents a cur rent flowing from the VOUT back to VIN
and VIN to VOUT.

Current-Limit Protection

power switches provide the current-limit protection function. During current limit, the devices limit output
current at current limit threshold. For reliable operation, the device should not be operated in current limit
for extended period.

Short-Circuit Protection

When the output voltage drops below VIN-1V, which is caused by an over-load or a short-circuit, the
devices limit the output current down to a safe level. The short-circuit current limit is used to reduce the
power dissipation during short-circuit conditions. If the junction temperature reaches over-temperature
threshold, the device will enter the thermal shutdown.

OCB Output

power switches provide an open-drain output to indicate that a fault has occurred.When any of
current-limit or over-temperature protection occurs for a deglitch time of tbocs), the OCB goes low.
Since the OCB pin is an open-drain output, connecting a resistor to a pull high voltage is necessary.

Enable/Disable

Pull the EN below 0.8V will disable the device, or EN above 2V will enable the device. When the IC is
disabled, the supply current is reduced to less than 1m A. The enable input is compatible with both TTL
and CMOS logic levels. The EN pin cannot be left floating.

Over-Temperature Protection

When the junction temperature exceeds 140°C, the internal thermal sense circuit turns off the power FET
and allows the device to cool down. When the device’s junction temperature cools by 20°C, the internal
thermal sense circuit will enable the device, resulting in a pulsed output during continuous thermal
protection. Thermal protection is designed to protect the IC in the event of over temperature conditions.
For normal operation, the junction temperature cannot exceed TJ =+125C.
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Typical Operating Characteristics

Switch On Resistance, Rpg, (M)

Supply Current, I (nA)
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Switch On Resistance vs. Junction
Temperature

Vi, =5V, loyr =1.5A, Cyy =THF/IXTR,
L oy =100F/XTR

SOP8

\ SOT-23-5 |

-50 0 50 100 150
Junction Temperature (°C)

Supply Current vs. Junction
Temperature

Vin=5V. R gap=Open,
Cn =COUET =33uF/E I?ctrolytlc

-50 0 50 100 150
Junction Temperature (°C)

Switch On Resistance, Ry, (M)

Supply Current, | (uA)

TPAPL3511ABI-TRG

USB Power-Distribution Switches
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Switch On Resistance vs. Input

Voltage
130 - - - - -
lour =1.5A, C,\, =1uFIXTR, Cr =10uF/
120 F X7R, T,=25°C -
110
100
SOP8
90 it
%“'—-__ *
80 -"—--..______
R T
70 \ \
60 MSOP8 | SOT-23-5 _|
o l |
2.5 3.0 3.5 4.0 4.5 5.0 55

Input Voltage (V)

Supply Current vs. Input Voltage

60
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25 | R,
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o= Open, |

25

3

C oy =33pF/Electrolytic, T ,=25°C
.0

35 40 45 50 55
Input Voltage (V)
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Typical Operating Characteristics(Cont.)

Short-Circuit Output Current, lg,qqr (A)

EN Pin Threshold Voltage, V¢, (V)

Short-Circuit Output Current vs.
Input Voltage

1.4 T T
V=5V, T,=25°C

1.2
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Input Voltage (V)

EN Pin Threshold Voltage vs.

21 Input Voltage
20
1.9
g
1.8 .
1.7 .
16 EN Rising » //
1.5 A
1.4 ,/
1.3 /, //
1.2 EN Falling
1wy 7 { i
1.0
09 I— Vin =5V, R 5, =509, _
’ CIN = Cgyr =33pF/Elctrolytic, TA=250(;
0.8 ! ! ; ' ‘

25 30 35 40 45 50 55
Input Voltage (V)

EN Pin Threshold Voltage, Vg, (V)

Turn-Off Leakage Current, | ¢, (A)

WWW.SOT23.COM.TW

EN Pin Threshold Voltage vs.
Junction Temperature

3.0
2.5
2.0 EN Rising
1.5 EN Falling
1.0
R oap =500,
C, = Coyr =33uF/Elctrolytic
0.5 Il I
-50 0 50 100 150
Junction Temperature (°C)
Turn-Off Leakage Current vs.
Junction Temperature
4.0 r T :
V) =5V, Shut-Down mode, R, =09,
3.5 | C\y= Cyyy=33uF/Elctrolytic 1
3.0
25
20
15
1.0
05 ,/
0.0 —
-50 0 50 100 150

Junction Temperature (°C)
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Typical Operating Characteristics(Cont.)

Switch Off Supply Current vs. OCB Deglitch Time vs. Junction
Junction Temperature 18 Temperature
4.0 T T

21 Viy =5V, R gpp = Open, —~ 17
< 35 G, = Cyyy =33pF/Elctrolytic 2
8 30 8 16
£ 2k 5 15
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L

&) -
-*; 0.5 / o 10 | RLOAD_1Q' .
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UVLO Threshold Voltage vs.

OCB Deglitch Time vs. Input Voltage Junction Temperature
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25 30 35 40 45 50 55 -50 0 50 100 150
Input Voltage (V) Junction Temperature (°C)
Turn-Off Falling Time vs. Junction Turn-On Rising Time vs. Junction
Temperature Temperature
200 T T T 700 | 1
Vi =5V, R 5,5 =300, Vin =5V, RLOAE!:SQQ’
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Package informantion

SOT23-5L
- D -
I C
I
I
-——+—-—— wl w
: GAUGE PLANE
[T 0 [ ST
. —= — L1
|« e —»
< > DETAL A
[ el |
61(4x) *’\“
t--- g <
] W |
PN T DETAL A
62(4x) <
b(5x) o’
Svmbol Dimensions in Millimeters Dimensions in Inches
y Min. Nom. Max. Min. Nom. Max.
A - - 1.45 - - 0.057
A1 0 0.08 0.15 0 0.003 0.006
A2 0.9 1.1 1.3 0.035 0.043 0.051
b 0.3 0.4 0.5 0.012 0.016 0.02
C 0.08 0.15 0.22 0.003 0.006 0.009
D 2.7 2.9 31 0.106 0.114 0.122
E1 1.4 1.6 1.8 0.055 0.063 0.071
E 26 2.8 3 0.102 0.11 0.118
L 0.3 0.45 0.6 0.012 0.018 0.024
L1 0.5 0.6 0.7 0.02 0.024 0.028
el 1.9BSC 0.075 BSC
e 0.95BSC 0.037 BSC
6 Qo 4o go Qo 4o 8o
61 ho 100 150 5o 100 150
G2 50 100 150 5o 100 150

JEDEC outline: MO-178 AA
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